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An estuary
is a body of water affected 
by the tides, where fresh 
and saltwater mix. 
A coastal 
watershed
is the area of land where 
rain, melting snow, and 
groundwater flows to the 




52 communities in  • 
New Hampshire and 
Maine 
Includes Great Bay and • 
Hampton-Seabrook 
Estuaries
All water drains to these • 
bays or to the ocean.
Our Coastal Watershed and Focus Area
“Protecting and improving water quality in our communities and in 
the Region’s estuaries requires a broad spectrum of actions such as 
reducing stormwater and nutrient pollution, conserving natural land 
and restoring important aquatic habitats,  like streams, rivers, lakes, 
and bays.  Clean water for people and wildlife is not only critical 
today, but is a promise for the future of our children.”
 Rachel Rouillard, PREP Director
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3Our Water is Becoming More Polluted
Waters that are • red and 
orange indicate excessive 
levels of some pollution, 
such as bacteria or nitrogen, 
and do not meet  
Clean Water Act standards 
for one or more public uses, 
such as swimming 
and fishing.
Map of waterways identified as impaired by the New Hampshire Department of Environmental Services and the Maine Department of Environmental 
Protection.  For details see NHDES 303(d) list Water Quality Report http://des.nh.gov/organization/commissioner/pip/publications/wd/documents/r-wd-
08-5.pdf  Refer to 2010 NH Consolidated Assessment and Listing Methodology (CALM) for details regarding how assessments were made in New 
Hampshire. Refer to 2010 Integrated Water Quality Monitoring and Assessment Report for details regarding how assessments were made in Maine.
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Positive
  
The trend or status of the indicator demonstrates improving 
conditions, generally good conditions, or substantial progress 
relative to the management goal.
          
Cautionary 
 
The trend or status of the indicator demonstrates possibly deteriorating 
conditions; however additional information or data are needed to fully assess 
the observed conditions or environmental response.
 
          
Negative 
 
The trend or status of the indicator demonstrates 
deteriorating conditions, generally poor conditions, or 
minimal progress relative to the management goal.
Great Bay and Hampton-Seabrook 
Estuaries are in Decline
 Key Environmental Indicators Show Troubling Trends
Indicator Question Answer Implication/Trend








Have nitrogen concentrations in Great 
Bay changed significantly over time? 
How often do dissolved oxygen levels 
 in the Great Bay Estuary fall below 
state standards?
Has the number of adult oysters in the 
Great Bay Estuary changed over time?
Has the number of adult clams in 
Hampton-Seabrook Harbor changed 
over time?
Has the number of anadromous 
fish returning to Piscataqua Region 
coastal rivers changed over time?
Are habitats being restored?
How much of the Piscataqua Region 
watershed is covered by impervious 
surfaces?
How much of the Piscataqua Region 
watershed is protected from 
development?
Dry weather bacteria 
concentrations
Have fecal coliform bacteria levels in 
the Great Bay Estuary changed over 
time?
Yes. Fecal coliform bacteria concentrations in Great Bay 
decreased significantly in the 1990s, but have not changed in 
the past 10 years. Water quality standards for swimming and 
shellfishing are not being met in all areas.
Toxic contaminants in 
shellfish tissue
Have concentrations of toxic 
contaminants in the tissues of 
shellfish changed over time?
Yes. The concentrations of polycyclic aromatic hydrocarbons, 
a component of petroleum products, have increased in the 
Piscataqua River and Portsmouth Harbor over the past 16 years. 
Yes. The nitrogen load to the Great Bay Estuary increased by 42 % 
in the past five years.  Dissolved inorganic nitrogen concentra-
tions have increased in Great Bay by 44% in the past 28 years.
Toxic contaminants in 
sediment
Do sediments in the estuaries contain 
toxic contaminants that might harm 
benthic organisms?
Yes. Contamination was found in 24% of estuarine sediment. 
However, organisms living in the sediments might be adversely 
affected by toxic contaminants in only 2.8 % of the estuaries.
Rarely in the bays and harbors, but often in the tidal rivers.
Yes. The number of adult oysters fell by 95% in the 1990s. The 
population has increased slowly since 2000.
Yes. The current number of adult clams is 64% of the average 
level.
Eelgrass Has eelgrass habitat in the Great Bay 
Estuary changed over time?
Yes. Eelgrass cover in the Great Bay itself has declined by 37% 
between 1990 and 2008 and has completely disappeared from 
the tidal rivers, Little Bay, and the Piscataqua River.
Returning anadromous fish populations are limited by various 
factors including water quality, passage around dams, and 
flooding.
Yes for salt marsh, but oyster and eelgrass habitats have been 
restored at a slower rate.
In 2005, 7.5% of the land area of the entire watershed was 
covered by impervious surfaces, and 9 subwatersheds had 
greater than 10% impervious surface cover.
At the end of 2008, 76,269 acres in the Piscataqua Region 
watershed were protected, which amounted to 11.3% of the 
land area.
From PREP’s 2009 State of the Estuaries Report
5PREP was formed in 1995, when the  U.S. EPA identified 
the Region’s estuaries as “estuaries of national 
significance”. The PREP mission is to protect, restore, 
and monitor the health of the Region’s estuaries, so that 
they continue to sustain our economy, environment, 
and quality of life.  Governance is achieved through a 
Management Committee of watershed stakeholders. 
W ho Are We?
Piscataqua Region 
Estuaries Partnership
A road map to clean water for healthy 
natural and human communities 
10 year plan• 
82 actions• 
200 organizations identified with a role• 
The only watershed plan that spans • 
Maine and New Hampshire 
2010 Piscataqua Region 
Management Plan
In the fall of 2010, PREP completed an 18-month effort 
to understand current and future environmental issues 
affecting the Region’s estu-
aries, to establish realistic 
objectives for the next 10 
years, and to create effec-
tive action plans to achieve 
environmental goals. The 
plan is a blueprint for both 
Maine and New Hampshire 
to achieve clean water for 
people and wildlife. 
PREP Monitoring, Restoration, 
and Outreach Programs
To achieve clean water in the Region,  PREP must 
conduct a variety of core programs that provide 
valuable data to inform management decisions, 
restore critical habitats needed for estuarine 
resiliency, and reach out to the citizens of the 
watershed to change behaviors and instill an ethic 
of watershed stewardship. 
Clockwise, top left: Young soft-shell clams used for a PREP-
funded restoration in Hampton, children learning about 
stream ecology at a PREP public program, samples collected 
for PREP-led research into nutrient loading, and mussel 
collection for PREP-funded sampling for contaminants. 
6New Hampshire Charitable Foundation • 
provided funding for the creation of the 2010 
Comprehensive Conservation and Manage-
ment Plan; Land Conservation Plan for Maine’s 
Piscataqua Region Watersheds; and the Maine 
impervious surface mapping project.
NH Department of Environmental Services • 
provided funding for implementation of Salmon 
Falls Watershed Collaborative projects.
NextEra Energy Seabrook Station provided • 
funding for project implementation in the 
Hampton-Seabrook Estuary.
Otto Haas Charitable Trust 2 Fund of the New • 
Hampshire Charitable Foundation provided 
funding for the Community Technical Assis-
tance Program.
Public Service of New Hampshire provided • 
funding for production of the 2006 and 2009 
State of the Estuaries Reports.
U.S. EPA National Estuary Program provided • 
funding for program operations, monitoring 
projects, and grant programs, including a 
Climate Ready Estuaries Program grant.
PREP Funding Partners 
Program Accomplishments 
From 2000 to 2009: 
7,018.6 acres of land protected in the watershed• 
96 acres of wetlands restored• 
7.75 acres of estuarine habitat restored• 
Establishment of the NH Shellfish Program• 
Development of coastal land conservation plans • 
and land transaction grants program
Impervious surface data and maps provided to • 
communities
Piscataqua Region Environmental Planning Assessment• 
Science-based peer reviewed water quality stan-• 
dards needed to protect Great Bay and to prevent 
periods of low dissolved oxygen that threaten 
aquatic life 
Research with partners to identify and implement • 
top priority habitat restoration projects, such 
oyster reef creation and culvert replacements on 
salt marshes 
Training opportunities for municipal officials on • 
state-of-the-art stormwater treatment practices in 
partnership with the UNH Stormwater Center
Current Challenges
Reduce nutrient inputs into Great Bay Estuary• 
Implement a watershed-wide citizen action group• 
Diversify funding to implement Management Plan• 
7Pr ior it y  1:
Reduce Pol lut ion 
Reducing Stormwater and 
Nutrient Pollution
Many rivers, streams, and bays in the Piscataqua Region 
have become polluted from paved areas, lawns, septic 
systems, farms, and wastewater treatment plants. PREP 
works with partners to tackle these issues by facilitating 
sustainable development planning and practices, while 
fixing hotspots for stormwater and nutrient pollution. 
THE mOST PRESSING PROBLEmS fOR THE ESTuaRIES RELaTE 
TO POPuLaTION GROwTH aND THE aSSOCIaTED INCREaSES IN 
NuTRIENT LOaDS aND NONPOINT SOuRCE POLLuTION, SuCH 
aS POLLuTED STORmwaTER RuNOff 
Algae, such as this sea lettuce (ulva rigida) in Great Bay,  grows vigorously in areas with high levels of dissolved nitrogen. 
Excessive green algae growth can smother beneficial eelgrass beds, lead to low dissolved oxygen levels in the Bay and 


































*Nonpoint source pollution is any 
contamination that does not originate 
from one spot. 
8Finding and Fixing Hotspots
Identifying and limiting nonpoint pollution loading is 
an important PREP function and several projects in 
2010 led to cleaner water in the Region. 
The Three Ponds Protective Association (TPPA), • 
along with several partners completed a water-
shed survey of Depot Pond. TPPA also installed 
three rain gardens, a water retention basin, and 
two sets of infiltration steps at the Town of Milton 
Public Beach.
The New Hampshire Coastal Protection Partner-• 
ship completed a year long pilot public education 
and outreach program in the Town of New Castle 
aimed at reducing nitrogen pollution from lawn 
fertilizers and promoting rain gardens as a solution 
to stormwater runoff and nonpoint source pollu-
tion. A total of 77 landowners pledged to either 
not use lawn fertilizers or use only low phos-
phorus, slow release nitrogen brands. The effort 
also included the  installation of New Castle’s first 
public demonstration rain garden. 
Using up-to-date technology to identify nonpoint • 
pollution hotspots is important to keep our waters 
clean. PREP funded a 2010 study in Spruce Creek 
to identify the source of chronic bacteria prob-
lems in the Maine waterway.  The project team 
used fecal coliform and optical brightener testing 
and found  elevated levels of bacteria which led to 
immediate repair of a school septic system, and 
further assessment of a residential neighborhood. 
Workers in New Castle, NH install a public demonstration 
rain garden at the Town Hall. 
I d e n t i f y  k n o w n  p o i n t  s o u r c e  g r o u n d w a t e r 
c o n t a m i n a t i o n  s i t e s  t h a t  t h r e a t e n  s u r f a c e  w a t e r 
q u a l i t y  a n d  a q u a t i c  h a b i t a t  a n d  p r i o r i t i z e  f o r 
c l e a n  u p .
W R - 2 2
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Students from Nute High School along with volunteers from the 
Town of Milton and  Three Ponds Protective Association built sev-







































9Pr ior it y  2:
Conser ve  
Natura l  Areas
The Trust for Public Land (TPL) utilized a PREP Local Grant to partner with New Hampshire Fish and Game Depart-
ment, the Town of Barrington, and Strafford Rivers Conservancy to protect 241 forested acres surrounding the beautiful 
Stonehouse pond that is located within a 4,200-acre block of unfragmented forest.
The best way to protect clean water and wildlife habitat 
is to preserve natural areas within and adjacent to 
wetlands, waterways, drinking water source areas, and 
critical wildlife habitat areas. A top priority for PREP is 
to facilitate and support long term protection of natural 
areas through education, proactive local regulations, and 





The PREP Land Transaction Grant Program in 2010 
facilitated 9 projects that permanently protected 
1,468 acres of land and 4.8 miles of river or lake 
shoreland.  PREP funds ($30,000) were matched with 
$248,000 of funding from grant recipients. The total 
market value of the land permanently protected is 
estimated to be $3.25 million.   
Education
Community support for land conservation often 
boils down to educating citizens on the value of 
natural resources.  In East Kingston, the Rock-
ingham Planning Commission utilized PREP’s 
Community Technical Assistance Program to 
produce  “A Citizens 
Guide to Protecting 
East Kingston’s Water 
Resources”, which was 
a newspaper delivered 
to every household 
in town.  It included 
articles on buffer 
protection, lawn care, 
and a town-owned 
conservation parcel 
called Pheasant Run.  
The Land Conservation Plan for Maine’s Piscataqua Region 
Watersheds was developed in collaboration with numerous 
partner agencies and organizations in Maine with a shared vi-
sion of developing a scientifically-based blueprint for the per-
manent protection of wildlife habitat and water quality within 
the Piscataqua Region of southern Maine. This plan document 
identifies 25 Conservation Focus Areas (CFAs) that are rec-
ommended as priorities for land protection efforts.
D e v e l o p  a n d  i m p l e m e n t  s o u r c e  w a t e r  p r o t e c t i o n 
f o r  c u r r e n t  a n d  f u t u r e  c o m m u n i t y  a n d  p u b l i c 
d r i n k i n g w a t e r  s u p p l i e s .
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Proactive Local Regulations
The PREP Community Technical Assistance Program 
helps communities develop local regulatory approaches 
to environmental protection. In 2010 five communi-
ties developed new regulations with PREP assistance, 
including shoreland and riparian buffer regulations in 
Raymond and Milton, revised stormwater regulations 
in Hampton and Brentwood, and erosion and sedi-





Pollution and dramatic land use changes in the Piscataqua 
Region have damaged vital habitats. In recent decades 
oysters have declined by 95% and eelgrass has disappeared 
from tidal rivers. Dams and culverts in all coastal rivers 
block fish migration and degrade habitat. PREP and its 
partners are committed to restoring healthy oyster reefs, 
fish populations, eelgrass beds, saltmarsh habitat and 
natural flow in all waters.
In 2010 PREP supported a project by The Nature Conservancy and the University of New Hampshire to use a barge 
to place 100 tons of surf clam shells (above picture) on the bottom of the tidal Oyster River in Durham, NH to build a 






















In 2010, PREP supported a project by The Nature 
Conservancy and the University of New Hampshire to 
build and seed a one acre artificial reef of shells in the 
tidal Oyster River in Durham, NH.  In 2011, PREP again 
will partner with these groups to install a two acre reef 
in the tidal Lamprey River in Newmarket, NH
Eelgrass
In 2010 PREP funded a study by the University of New 
Hampshire that showed eelgrass was present only 
in Great Bay and in Portsmouth Harbor and overall 
there has been a 66.4% loss of biomass and 30% 
reduction in distribution in Great Bay since 1996.
Saltmarshes
PREP and its partners work to restore natural tidal 
flow in saltmarshes, which often means upgrading 
culverts.  In 2010 the Rockingham County Conser-
vation District (RCCD), with PREP assistance, 
replaced a failed culvert and restored tidal flow to 
12 acres of saltmarsh in Stratham, NH.  
A culvert in Stratham, NH, that connected a saltmarsh with the 
Squamscott River was filled with debris and nearly collapsed at 
one end (above).  With PREP funding, the Rockingham County 
Conservation District (RCCD) replaced the culvert (below) and 
restored tidal flow to the 12 acre saltmarsh. 
D e v e l o p  a n d  i m p l e m e n t  a  c o m p r e h e n s i v e  r e s o u r c e 
a c t i o n  p l a n  f o r  n a t i v e  o y s t e r  p o p u l a t i o n s  i n  G r e a t 
B a y  a n d  o t h e r  s u i t a b l e  s i t e s  i n  t h e  P i s c a t a q u a  R e g i o n .
L R - 1
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PREP continually strives to achieve the collective vision 
for clean water described  in the Management Plan.  
Seeking innovative solutions, while persistently pursuing 
established conservation measures is the hallmark of 
the organization. The projects described below are 
just a few that PREP is planning to undertake to ensure 
sustainable use of the Region’s water resources.  
W here Do We 
Go From Here?
PREP Initiatives and 
Ways To Engage
Community Technical Assistance Grants that help • 
communities develop better regulations to control 
nonpoint pollution.  
Monitoring projects that identify  toxic contami-• 
nants and bacteria in waterbodies. 
Land Conservation Transaction Grants that protect • 
about 1,500 acres annually.
Ecosystem services analysis to help communities • 
understand the economic value of critical estuary 
resources. 
Oyster reef construction in tidal Great Bay rivers.• 
Removal of obstructions, such as dams or culverts, • 
to restore critical stream habitat.  
PREP Initiatives
Sign up to receive “Estuaries Update”,  • 
PREP’s monthly electronic newsletter.
Call the PREP Community Coordinator at • 
603-862-0724 and ask how to volunteer.
Follow the activities of the Citizen’s Action • 
Coalition on Facebook.
Learn about the latest news and research • 
reports at www.prep.unh.edu.
Ways To Engage with PREP





Coastal Scientist - 603.271.8872
Derek Sowers
Conservation Program Manager - 603.862.2641
Dave Kellam
Human Dimensions Program Manager - 603.862.3403
Jill Farrell
Community Coordinator - 603.862.0724
MANAGEMENT COMMITTEE
Peter Britz
City of Portsmouth, NH
Jeannie Brochi
US Environmental Protection Agency
Cynthia Copeland
Strafford Regional Planning Commission
Mel Cote
US Environmental Protection Agency
Steve Couture
NHDES Rivers Management and Protection Program
Paul Dest
 Wells National Estuarine Research Reserve
Ted Diers
NH Department of Environmental Services
Dick Dumore
Public Service of New Hampshire
Sue Foote




Lamprey River Advisory Committee
Doug Grout
NH Fish and Game Department
Mark Hemmerlein
NH Department of Transportation
Don Kale
Maine Department of Environmental Protection
Mitch Kalter
Great Bay Trout Unlimited  
& Coastal Conservation Association
Peter Lamb
New Hampshire Charitable Foundation
Rich Langan (Vice Chair) 
University of New Hampshire
Al Legendre
NextEra Energy Seabrook Station
Jonathan Pennock
University of New Hampshire
Betsy Sanders
Exeter River Local Advisory Committee
Paul Schumacher










Great Bay National Estuarine Research Reserve
Mark Zankel
The Nature Conservancy
PREP Staff and Management Committee 
In 2010, PREP said farewell to a friend 
and long-time supporter of estuary 
protection, Dave funk. from the very 
beginning of PREP in the late 90s 
(then called New Hampshire Estuaries 
Project), Dave was an energetic member 
of the management Committee, where 
he represented the Great Bay Stewards. 
His work on countless study committees 
and grant review teams was approached with his trademark 
enthusiasm. Dave’s steadfast dedication to a lifetime of 
environmental stewardship remains an inspiration to PREP 
staff, fellow committee members, and everyone who loves 
the natural beauty of the Region. He will be greatly missed.
Piscataqua Region Estuaries Partnership
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Contact Us Through WWW.PREP.UNH.EDU 














Here are just a few ways different groups can make a difference.  
Adopt 
stormwater 
management 
practices at 
your building.
